Abstract The JDCP study is a large-scale, prospective observational study designed to elucidate risk factors for diabetic complications as they become manifest in Japanese type 1 and 2 diabetic patients in the course of their observation and follow-up. Of the 6338 patients enrolled in the study, all patients with type 1 diabetes (n = 394) were examined for baseline clinical characteristics, which were summarized as follows: men, n = 174 (44 %); mean age (men/women), 55.3/56.8 years; duration of diabetes, 11.9/ 11.1 years; and those with a family history of diabetes, 27.7 %/35.6 %; BMI, 22.4/21.8 kg/m 2 (P = 0.048); HbA1c, 7.9/7.7 %; those with HbA1c \ 7 %, 23.1/26.9 %; SBP, 126.0/124.9 mmHg; and LDL-C, 106.1/107.7 mg/dL. Additionally, the insulin dose per patient was shown to be 33.0 U or 0.58 U/kg body weight with self-monitoring of blood glucose being used in 95.8 % of the patients.
Introduction
Type 1 diabetes has been repeatedly reported to be increasing in incidence among children, particularly among those in Western countries [2] [3] [4] Furthermore, the latest reports on prognosis in affected children suggest that they are placed at two to fourfold risk of death from the disease compared to that in the general population [5] [6] [7] [8] [9] . Again, 8-year follow-up in Sweden has also shown that the hazard ratio (HR) for cardiovascular death is higher among children with type 1 diabetes at 4.6 compared to that among the general population [5] . In contrast, to date, very few
The Japan Diabetes Society launched the Diabetes Registry Configuration Committee to conduct the Japan Diabetes Complication and its Prevention prospective (JDCP) study, which reported, in Japanese, the results of a large-scale observational study to investigate the current status of diabetes complications and their prevention in Japan [1] . This is an English version of that report.
& Rimei Nishimura rimei@jikei.ac.jp prospective observational studies have evaluated the status of type 1 diabetes and its complications, as well as its risk factors, among adults. In October 2004, the Japan Diabetes Society (JDS) launched the Diabetes Registry Configuration Committee (DRCC) as a permanent committee and initiated the Japan Diabetes Complication and its Prevention prospective (JDCP) study as a prospective 5-year observational research project [10] , jointly conducted by the JDS, the Japanese Society of Nephrology (JSN), Japanese Society of Ophthalmic Diabetology (JSOD), and Japanese Society of Periodontology (JSP), given that the evaluation of the risk for the onset and progression of diabetic complications entailed enlisting the assistance of experts in specialties of interest to diabetes complications.
The JDCP study was launched with the approval of the JDS Ethics Committee for Research in May 2007 as a Ministry of Health, Labour and Welfare (MHLW)-subsidized study over a 2-year period since 2009, and has continued since 2011 as a core scientific research project to be conducted by the DRCC.
The objective of the study was to survey the status of management and treatment of patients with type 1 and 2 diabetes, as well as to clarify the risk factors for the onset or progression of diabetic complications, so that the resulting insights could be drawn on in the future JDS Treatment Guideline for Diabetes. This report focuses on the baseline clinical characteristics of the type 1 diabetic patients included in the JDCP study.
Patients and methods

Patients and their accrual
The study enrolled patients with type 1 and 2 diabetes C40 years old but \75 years of age currently being treated on an outpatient basis at healthcare facilities specializing in diabetes all over the country, including university hospitals, local base hospitals, and clinics. A total of 7700 patients who met the study eligibility criteria and gave informed consent were enrolled between June 2007 and November 2009 from the participating facilities, to which a batch of case report forms (CRFs) was sent by mail at patient enrollment and once a year thereafter, with the request that the CRFs be completed and returned.
Patients were excluded from the study: À if they were unable to visit their outpatient clinic on a regular basis;`if they had proliferative retinopathy;´if they were currently on dialysis;ˆif they had been diagnosed with malignancy in the past five years; and˜if they were judged by the study investigator to be ineligible for study entry. This led to a total of 6338 patients who met the study eligibility criteria being included in the study.
This report included for analysis a total of 394 (6.2 %) patients with type 1 diabetes currently being treated at 185 facilities all over the country. The diagnosis of type 1 diabetes was made in these patients based on the judgment of their attending physicians. All patients whose diagnosis was thought to be less definitive due to factors such as their age of onset or BMI were followed up by contacting their attending physicians to establish their diagnosis as type 1 diabetes.
Methods
The CRF used in the study covered the following items for follow-up and evaluation: À patient information at baseline (mandatory at study initiation); and`patient information at follow-up (at study enrollment and once every year), i.e., findings from physical/hematological examinations and electrocardiogram, findings associated with nephropathy, retinopathy, neuropathy, and periodontal disease, as well as diabetes treatments implemented. Besides, diet (Brief-type, self-administered Diet History Questionnaire, BDHQ), exercise (International Physical Activity Questionnaire, IPAQ), and periodontal disease (oral examinations; orthopantomography) were investigated in a subset of patients. History examinations as part of patient information covered both past and current diseases.
The primary endpoint for the study was the occurrence of nephropathy, retinopathy, neuropathy, and macroangiopathy (i.e., ischemic heart disease, cerebrovascular disease, cardiac failure, peripheral artery disease, and lower extremity amputation). The secondary endpoints for the study were described in detail in the JDCP study 1 [9] . The occurrence of each event was assessed by the relevant working groups, each of which was organized to assess a particular diabetic complication.
Statistical analysis
Continuous variables were expressed as mean ± SD and tested for significance by using Student's t test. Non-normally distributed data were expressed as median (interquartile range) and tested for significance by using the Wilcoxon rank-sum test. All differences in frequency were tested for significance by using the v 2 test or Fisher's exact test. A P value of \0.05 (two-sided) was considered to indicate significance. All data sets were analyzed independently at least twice by multiple researchers inside or outside the working groups to verify that each data set being analyzed constituted the same data set. All statistical analyses were performed by using SPSS ver. 20.
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Ethical considerations
The Declaration of Helsinki and all relevant guidelines, including those by the Ministry of Education, Culture, Sports, Science and Technology and the Ministry of Health, Labour and Welfare of Japan (as applicable during the study period), i.e., ''Ethical Guidelines in Epidemiological Research'', were followed in this study. The informed consent form as part of the study protocol clearly stated that ophthalmologic and dental examinations were to occur in routine care settings to avoid any additional time or financial burden on the participants being examined. The current study was approved by the JDS Ethics Review Committee for Scientific Surveys and Studies and the Ethics Committee of each participating institution (or an ad hoc Ethics Committee convened at the request of the principal investigator if the required review process could not be put in place at any of the participating institutions), and registered with the University Hospital Medical Information Network Center (UMIN) with the identifier UMIN000016519.
Results
Patient characteristics
Of the 6338 patients who comprised the JDCP cohort, a total of 394 (6.2 %) patients had type 1 diabetes [mean age (men/women), 55.3 ± 9.5/56.8 ± 9.0 years old; and duration of diabetes, 11.9 ± 9.0/11.1 ± 9.4 years]. Their median age (interquartile range) at onset of disease was 43 (36-52) years old in men versus 47 (38-54) years old in women, with the age at onset of disease significantly older among women (P = 0.016) (see also Fig. 1 for a histogram showing the distribution of ages at onset of disease). The small number of patients with childhood-onset disease in this population may be accounted for in part by the JDCP criteria for age at study entry, i.e., 40 years old or older, which may have led to fewer patients with childhood-onset disease being included in the study. Men/women with a history of dyslipidemia and hypertension accounted for 19.5 %/29.5 % (P = 0.023) and 23.6 %/22.7 %, respectively, with dyslipidemia significantly more common among women. Again, men/women with a history of cerebrovascular disease and myocardial infarction accounted for 1.1 %/1.8 % and 0.6 %/0.5 %, respectively, while men/women with a family history of diabetes accounted for 27.7 %/35.6 %. Additionally, men/women with past and current smoking and drinking accounted for 42.8 %/34.5 % and 44.8 %/11.4 % (P \ 0.001), respectively, suggesting that while there was no gender difference in smoking, significantly more men drank than did women (Table 1) .
Findings from physical/hematological examinations, as well as diabetes treatments implemented are summarized in Tables 2 and 3 . The men/women had a mean body mass index (BMI) of 22.4 ± 2.6/21.8 ± 3.2 kg/m 2 (P = 0.048) (BMI C 25 kg/m 2 , 14.9 %/13.2 %), a mean waist circumference of 80.8 ± 7.6/76.1 ± 9.8 (P \ 0.001), a mean systolic blood pressure (SBP) of 126.0 ± 15.4/ 124.9 ± 15.7 mmHg, and a mean diastolic blood pressure (DBP) of 73.5 ± 9.8/71.4 ± 9.6 mmHg (P = 0.030) with those achieving both the SBP and DBP targets accounting for the majority at 57.9 %/54.1 %.
Of the glycemic control indices evaluated, the men/-women had a mean HbA1c of 7.9 ± 1.5 %/7.7 ± 1.3 % Fig. 1 Histograms for age at onset by sex. Age at onset was presented as median (interquartile range) and tested for significance by using the Wilcoxon rnak-sum test* (p = 0.016) Data were examined for normality. Continuous variables were presented as mean ± SD and tested for significance by using Student's t tests. The non-normally distributed variable (Age at onset) was presented as median (interquartile range) and tested for significance by using the Wilcoxon rank-sum test. Categorical variables are presented as percentages and tested for significance by using v 2 tests. P values are shown for sex differences, where a P value of 0.05 (two sided) is considered to indicate significance. Numbers of the samples out of a total of 394 were shown in (N) Continuous variables were presented as mean ± SD and tested for significance by using Student's t tests. The non-normally distributed variable (TG) was presented as median (interquartile range) and tested for significance by using the Wilcoxon rank-sum test. P values are given for sex differences, where a P value of 0.05 (two sided) was considered to indicate significance BMI body mass index, FPG fasting plasma glucose, PPPG postprandial plasma glucose, IRI immunoreactive insulin, SBP systolic blood pressure, DBP diastolic blood pressure, TC total cholesterol, LDL-C low density lipoprotein cholesterol, HDL-C high density lipoprotein cholesterol, TG triglycerides, eGFR estimated glomerular filtration rate as calculated by the following formula: men (mL/min/1.73 m (Table 4) The men/women had a mean fasting glucose level of 142.0 ± 63.4/129.2 ± 62.4 mg/dL, and a mean casual glucose level of 174.2 ± 91.6/174.2 ± 87.6 mg/dL, suggesting that while their mean glucose values were shown to be relatively close to those indicated in the JDS Treatment Guideline for Diabetes, the men/women achieving both the fasting glycemic target (\130 mg/dL) and the casual glycemic target (\180 mg/dL) accounted for 46.5 %/69.8 % (P = 0.021) and 61.0 %/56.8 %, respectively, with significantly more women achieving the fasting glycemic target.
Of the (casual) lipid parameters evaluated, the men/women had a mean total cholesterol (TC) level of 193.8 ± 30.5/ 201.8 ± 28.6 mg/dL (P = 0.011) with the TC level significantly higher among women; a mean LDL-cholesterol (LDL-C) level of 106.1 ± 26.3/107.7 ± 22.7 mg/dL (LDL-C \ 120 mg/dL, 71.9 %/69.0 %); a mean HDL-C level of 68.0 ± 19.4/76.7 ± 16.5 mg/dL (P \ 0.001) (HDL-C C 40 mg/dL, 95.3 %/100 %; P = 0.001) with the HDL-C level significantly higher among the women; a mean non-HDL-C level of 125.1 ± 27.6/125.4 ± 24. The patients were treated with a mean insulin dose of 33.0 ± 17.0 U or 0.58 ± 0.25 U/kg body weight, with 10.2, 13.0, 61.1, 12.8, and 2.8 % of the patients using B2, 3, 4, C5 insulin injections, and continuous subcutaneous insulin infusion (CSII), respectively. Self-monitoring of blood glucose (SMBG) was used in 95.8 % of the patients.
Oral hypoglycemic agents (OHAs) were not being used in 85 % of the patients, but a-glucosidase inhibitors were used in 10.4 % of the patients.
The antihypertensive agents were used in 24.4 % of the patients; those receiving angiotensin receptor blockers (ARBs), angiotensin-converting enzyme (ACE) inhibitors, and calcium channel blockers (CCBs) accounted for 18.8, 3.8 and 11.9 %, respectively (multiple-choice responses).
Of the anti-dyslipidemic agents used, statins and fibrates accounted for 22.6 % and 0.8 %, respectively. Additionally, drugs with antiplatelet properties were used in 5.8 % of the patients.
All data available on nephropathy, retinopathy, neuropathy, and periodontal disease are currently being analyzed and assessed for reporting by the members in the respective working groups.
Discussion
The prognosis of Japanese patients diagnosed with childhood-onset type 1 diabetes was shown to be extremely poor but is now rapidly becoming comparable to that of their Western counterparts [6] . It is also shown that cardiovascular disease becomes a major cause of death with FPG fasting plasma glucose, PPPG postprandial plasma glucose, BMI body mass index, SBP systolic blood pressure, DBP diastolic blood pressure, LDL-C low density lipoprotein cholesterol, HDL-C high density lipoprotein cholesterol, TG triglycerides
Numbers of the samples out of a total of 394 were shown in (N). HbA1c was measured in a total of 5924 subjects. TG was measured in the fasting state. All differences in frequency were tested for significance using v 2 test. P values are given for sex differences, where a P value of 0.05 (twosided) was considered to indicate significance increasing attained age in Japanese patients with childhood-onset type 1 diabetes [5, 7, 9, 12] .
However, adult-onset type 1 diabetes or type 1 diabetes in adults remains less well described, with very few studies conducted globally on the status of glycemic control and associated cardiovascular events, as well as on prognosis, in adult-onset type 1 diabetes. The current report thus represents the first to describe results from a large-scale observational study conducted in Japan.
The current report summarized the baseline clinical characteristics of 394 type 1 diabetic patients from 185 facilities, who accounted for 6.2 % of the 6338 patients with diabetes from 464 healthcare facilities specializing in diabetes care nationwide.
Their baseline characteristics demonstrated that the proportions of patients who had achieved the respective JDS targets at baseline were: HbA1c \7, 25.3 %; fasting glucose \130 mg/dL, 59.4 %; BMI \ 25, 86.0 %; BP target (SBP \ 130 mmHg and DBP \ 80 mmHg), 55.8 %; LDL-C \ 120 mg/dL, 70.3 %; HDL-C C 40 mg/ dL, 97.9 %; non-HDL-C \ 150 mg/dL, 82.7 %; and TG (early morning fasting value) \150 mg/dL, 91.3 %. Additionally, while 60-90 % of the patients had achieved the lipid and body weight targets, the patients appeared to be having difficulty in achieving the glycemic and BP targets, suggesting the difficulty in achieving these targets, particularly the HbA1c target, in type 1 diabetic patients even at facilities specializing in diabetes care.
When compared to the Swedish cohort (n = 33,915; mean age, 35.8 ± 14.6 years; HbA1c, 65.8 ± 15.8 mmol/ mol (NGSP value, 8.2 ± 3.6); BMI, 25.2 ± 4.0 kg/m 2 ; SBP, 126.9 ± 17.0 mmHg) [5] , the current cohort was shown to have better glycemic control and be much leaner as a population but have comparable BP control.
While the mean HbA1c is 0.1-0.3 % higher in the current cohort than that (7.60 %) reported in 2013 for the 3263 type 1 diabetic patients from the Japan Diabetes Clinical Data Management (JDDM) study, [11] their HbA1c values may have improved by 2013 due to the advent of novel insulin preparations in the years since their entry in the study, and thus outcomes are awaited with interest.
Of note, the Swedish report [4] revealed that the hazard ratio (HR) for death and cardiovascular death in those patients was increased to 3.5 and 4.6, respectively, compared to that in the general population, after follow-up of about 8 years. Similarly, follow-up of 22,000 patients 20 years old or older in the UK demonstrated that the HR for death due to cardiovascular disease was 3.0 in women and 2.3 in men, compared to that in the general population [12] . Thus, it is one of the major issues to addressed in the JDCP study to investigate how the JDCP cohort may offer comparisons during the course of their follow-up. OHA oral hypoglycemic agent, CSII continuous subcutaneous insulin infusion, SMBG self-monitoring of blood glucose, ARB angiotensin receptor blockers, ACEI angiotensin-converting enzyme inhibitors, CCB calcium channel blockers A large-scale observational study to investigate the current status of diabetes complications… 9
Again, while the American Diabetes Association's Approaches to Glycemic Treatment [13] recommends proactive use of frequent insulin injections or CSII in type 1 diabetes, the current report showed that type 1 diabetic patients using C2 insulin injections accounted for no more than\10 %, while those using CSII accounted for no more than 2.8 %, suggesting the need to address this discrepancy in practice and to establish an approach to insulin therapy in Japanese type 1 diabetic patients that applies across the board.
Additionally, one major finding from the current study is that smokers accounted for as many as 38.2 % of the patients with type 1 diabetes with no difference shown in number between the men and women, suggesting the rationale for intervention in these patients with smoking in mind.
As of the end of November 2014, when the JDCP study completed its full 5-year follow-up since the last patient was enrolled in the study, the follow-up rates 1, 2, 3, 4, and 5 years after the start of the study (as of February 2015) were 91.3, 81.3, 75.3, 67.0, and 58.7 %, respectively. While every effort was made to maintain a high follow-up rate during the course of the study, consideration may need to be given to how best to follow up the JDCP cohort in the years to come.
The JDCP study investigators thus intend to follow up its cohort over the long term, while maintaining a high follow-up rate, to offer relevant recommendations for the JDS Treatment Guideline for Diabetes, in light of study data becoming available on risk factors for the onset and progression of diabetic complications in type 1 diabetic patients.
